Background: Health information technology (HIT) provides new opportunities for primary care clinics to support patients with health insurance enrollment and maintenance. We present strategies, early findings, and clinic reflections on the development and implementation of HIT tools designed to streamline and improve health insurance tracking at community health centers.
Health insurance is critically important for access to health care services. Compared with insured patients, uninsured patients have higher rates of unmet health care needs, receive fewer preventive services, and are more likely to visit emergency departments to address conditions treatable in primary care. [1] [2] [3] [4] [5] [6] [7] [8] As a result, uninsured patients are at increased risk for preventable morbidity and mortality. 9, 10 In 2014, implementation of the Patient Protection and Affordable Care Act greatly expanded access to health insurance coverage in the United States [11] [12] [13] , and the number of uninsured Americans dropped from 43 million in 2013 to 27 million in 2016. 14 
Although the Patient Protection and
Affordable Care Act increased opportunities for patients to obtain coverage in 2014, many continue to experience difficulties navigating the complex systems of health insurance enrollment and maintenance. 15 To address this problem, the Health
Resources and Services Administration (HRSA) provides grants to health centers for patient assistance in gaining and maintaining insurance. Over 1000 community health centers (CHCs) have been awarded these grants. 16 In CHCs, health insurance eligibility specialists assist patients with enrolling and re-enrolling in health insurance, especially with Medicaid. Patients needing assistance may self-identify, be referred at the time of an appointment, or identified for outreach outside of the context of an appointment. Most outreach and enrollment (O&E) efforts remain difficult to track and are largely limited to self-selected patients in the context of an office visit. Recent advances in health information technology (HIT) provide opportunities for developing HIT tools to facilitate more timely and effective support for health insurance enrollment and maintenance.
Our team developed a suite of health insurance support tools integrated within the electronic health record (EHR). The tools consist of an electronic "form," which appears alongside typical patient registration processes within the EHR. This form, intended for use by eligibility specialists or other staff who assist patients with registration and insurance enrollment, includes discrete fields for documenting important insurance enrollment information such as the status of a patient's insurance application, insurance identification, and effective date. The tools also include a reporting function to identify patients who do not have coverage so that needed outreach can be provided to these individuals. The tools were designed to streamline and improve health insurance tracking at CHCs, with the aim of increasing insurance continuity, reducing uninsured visits, and improving patient care.
Using principles of improvement science and a hybrid effectiveness-implementation research design, we aimed to implement these tools at primary care clinics within the OCHIN network and study their uptake, use, and effectiveness. In this ongoing study, we present early findings in tool use and preliminary qualitative reflections from clinics actively participating in the implementation.
Methods

Study Design
This study has a hybrid effectiveness-implementation design, as depicted in Figure 1 and described by Curran and collaborators 17 , which allows simultaneous assessment of the effectiveness of our health insurance support HIT tool and the best strategy for implementing the tool in CHCs. Health centers recruited for tool implementation were randomized to 1 of 2 levels of implementation support; arm 1 clinics received the tool and educational materials only and arm 2 clinics contributed to tool testing and refinement, received the tool and educational materials, and are receiving ongoing individualized implementation support with a practice coach.
Study Setting and Population
Implementation clinics were recruited from the OCHIN practice-based research network (PBRN). 18 OCHIN is the largest network of CHCs using a single instance of the Epic EHR. Its centrally hosted Epic EHR is deployed in nearly 100 organizations caring for nearly 2,000,000 patients across 18 states. Participating health centers were recruited from a subset of OCHIN PBRN members meeting the following criteria: location in a state that expanded Medicaid in 2014, implementation of the OCHIN EHR before 2013, and 1,000 adult patients with one visit in the year before the study. Twenty-three clinics in 7 health centers are participating in tool implementation, ranging from 1 to 6 clinics per health center. Most health centers are designated as Federally Qualified Health Centers. All participating clinics received HRSA grant funding for outreach and enrollment and are located in Oregon, California, and Ohio. Four health centers (11 clinic sites) were randomized to arm 1; 3 health centers (12 clinic sites) were randomized to arm 2. The 23 implementation sites were propensity score matched to 23 control clinic sites that are contributing data, but will not be receiving the intervention. 19 This article reports data from the 23 implementation clinics; it does not report on the 23 control clinics, because these CHCs did not participate in the intervention and did not have access to the HIT tools. Data from the control clinics will be used to assess tool effectiveness at the conclusion of the study period.
Study Period
Study phase 1 consisted of a 6-month tool testing and refinement window (March to September 2016) where the initial version of the tools was released to arm 1 and arm 2 clinics. Arm 2 clinics were engaged in "␤ testing" the tools and participated in user-centered design feedback sessions that led to tool refinement and updates. Study phase 2 commenced with implementation of the final version of the tools in mid-September 2016. This second phase of the study is planned to be 18 months (through March 2018); early results presented here include data through May 2017, as the study is ongoing.
Implementation Support
Implementation support for arm 2 clinics is customized to meet individual practice needs. A single practice coach was assigned to arm 2 clinics to facilitate early ␤ testing and provide longitudinal implementation support. The practice coach visited each arm 2 health center during the tool development phase and received feedback on all aspects of the tools, including an assessment of facilitators and barriers to their implementation. During the second phase of the study (after implementation of the updated tools), the practice coach is engaging in monthly contact with the clinics via web meetings, phone calls, tailored trainings, and/or email outreach, depending on the needs expressed by each clinic. During these fora, the practice coach is providing audit and feedback reports and tailored guidance to support clinic-led "plan-do-study-act" cycles focusing on enhancing tool use.
Qualitative Methods
In study phase 1, qualitative data were collected through interviews and ethnographic observation from 2-day site visits, followed by monthly phone interviews with clinic informants from participating health centers. Interviews were audio recorded, professionally transcribed, and analyzed with grounded theory approach. 20 Atlas.ti 7 software (Berlin) was used for data management and analysis. Qualitative data collection and analyses for study phase 2 is ongoing, so we are only able to report on early reflections and emerging themes.
Quantitative Methods
We are collecting clinic characteristics and tool use data throughout the study period (phases 1 and 2) via electronic data capture in the EHR. An instance of tool use is defined as the creation or update of an electronic enrollment support form. Tool use is being measured per health center on a monthly basis. We used SAS Version 9.4 (SAS Institute Inc., Cary, NC) to conduct analyses. The Institutional Review Board of the Oregon Health & Science University has reviewed and approved this study. The study is registered with ClinicalTrials.gov (number NCT02355262).
Results
Qualitative Findings
During the tool development and refinement period (phase 1), 2 of the 3 arm 2 health centers were in the preliminary stages of conducting insurance "in-reach," contacting existing patients with upcoming appointments whose insurance was likely to expire in the next month. With the assistance of the implementation support coach, they had developed workflows to use the tool, trained staff, and were variably using the tool with patients. Staff expressed that in-reach efforts were important because, in comparison, prior efforts waited too long (often the day before an appointment) to let a patient know that insurance had expired. They reported that late identification of expired insurance caused stress and extra work for staff and often led to the patient's appointment not being covered by health insurance.
A staff member from health center F discussed challenges with patient notification of when Medicaid insurance periodically expires or "terms":
So that is why we really want to be on the front end of [insurance renewals]. Because when [the state] termed a whole bunch of people in October and a whole bunch of people in November, it was a nightmare because they did not send any letters. Nobody knew. So it was terrible. So this [tool] is going to be really, really cool. I am really excited about this.
Health center E already had an established outreach and enrollment tracking system in place for Medicaid patients, but planned to use HIT insurance support tools to assist a specific group of patients in state-sponsored coverage. A manager from health center E expressed their desire to assist these patients with insurance lapse in particular:
Because [the tools] will help us follow-up on enrollments before they are going to be due, we do not have to wait until the year's over for us to see if the patient did not renew. This is going to give us a database to build off of, to work off of, a work list if you will. Right now we do not have that. If they fall off the radar or if they did not enroll when they were supposed to, then they just fall off. There's no follow-up method. We have no easy way of doing it or tracking it. . . . Because it is within [the EHR] already, it is going to make it so much easier for us because it is already there.
During the tool development period, Arm 2 clinics expressed a need for reporting tools to assist them in meeting requirements for their HRSA insurance enrollment grants, particularly regarding their efforts aiming to increase insurance support for their communities. As a requirement of HRSA O&E grants, health centers are required to track assistance provided, yet clinics did not feel they had efficient or effective means of reporting the support that was provided. As a result of this feedback, our team enhanced the original tools by creating an additional tool function for these HRSA reporting requirements. Staff described how incorporating this new tool function was critical to streamlining the outreach and enrollment process. A supervisor at health center G reflected on this process: So [HRSA reporting] used to be, manually, you go in and kind of see what you have done throughout the last months. . . . I knew it was not very accurate. I felt like we were missing a lot of information. . . . As we're currently doing [HRSA reporting] with [the new tool], it is going to be a lot different. I should be able to pull everything from that, because it is all going to be on one thing.
Quantitative Findings
The 7 health centers (with a total of 23 study clinics) had patient populations ranging in size from 3,523 patients to 19,151 patients during the analysis period (Table 1 ). The rate of uninsured visits varied from 5.5% to 45.4%. In all but 1 health center, more than 45% of encounters were Medicaid-insured. Race and ethnicity characteristics differed across health centers.
Clinics in 5 of 7 health centers recorded regular tool use. One health center in arm 1 (D) and 1 health center in arm 2 (E) did not record any significant tool use. Tool use was minimal in all but 1 health center (G) early on (mid-September 2016), but has increased in all but 2 health centers since then. Health center G was the heaviest tool user, peaking at 1663 instances of tool use in March of 2017 (Figure 2 ), which was nearly 5-fold greater use than any other health center. In most health centers, tool use corresponded to clinic visit volume (shown in gray in Figure 2) ; however, health center C was an outlier, with a greater proportion of tool use per visit volume than other clinics. Health centers D and E, with the largest populations of Hispanic patients, demonstrated the lowest overall tool use (neither health center used the tool at all), which may suggest a link between population demographics (and perhaps insurance eligibility) and a clinic's decision to use the tools.
Reflections on Supported Tool Implementation
Arm 2 clinics experienced some shared barriers to initial tool implementation, including inadequate organizational support, staff turnover, and misunderstandings regarding tool functions. They also faced unique internal events that both hindered and supported their ability to initiate and maintain tool implementation.
At health center F, a small rural health center, O&E work is done by 1 eligibility specialist; shortly after tool development, this individual was reassigned. During the time in which O&E work was being transitioned to a new person, tool use ceased until the new eligibility specialist could be trained. Preliminary qualitative analyses suggest that the lower levels of observed tool use in health center F are attributable to a lower clinic visit volume overall and a proportionately larger population of commercially insured patients in this clinic. In addition, staff at this clinic reported targeting tool use for patients in most need of insurance assistance rather than using the tools for all patients.
At health center G, a large health system, many staff members were involved in designing workflows and piloting tool use. Broad and early buy-in allowed this clinic to develop a partnership with their local Medicaid coordinated care organization in February 2017, which allowed them to start reaching out broadly to all patients whose insurance was nearing expiration, rather than just those patients with upcoming appointments. Having the tool available helped them strengthen this partnership, and they attributed an exponential increase in their tool use in the spring of 2017 to the partnership.
Health center E has not used the HIT tools at any time. They reflected that despite their initial desire to do so, health insurance support for their state-sponsored insurance program (for which they intended to use the tools exclusively to assist their largely immigrant population) has taken a lower priority than anticipated, and they do not expect to use the tools in the near future.
With the exception of health center E, arm 2 health centers have gradually overcome initial barriers and increased use progressively.
Discussion
This study uniquely combines a hybrid implementation-effectiveness design with principles of improvement science in a primary care setting. This design enables practice-based research teams to simultaneously assess the effectiveness of a new tool and compare levels of implementation support to optimize tool use. Here, we focused our mixedmethods analyses on early findings from tool implementation. Preliminary highlights include strong support for the tool with high levels of CHC enthusiasm and acceptance of the new tool, which replaces less-efficient and time-consuming processes, confirmed by early quantitative results showing that CHCs have been able to successfully implement the tool and are using it. Based on participant reflections and early tool use data showing greater total use among arm 2 (compared with arm 1) health centers, implementation support provided by a practice coach seems to be an effective intervention strategy to encourage adoption of novel HIT insurance assistance tools.
Early findings from this study are consistent with the large body of literature that suggests that individualized in-person support is more successful than basic educational materials for a wide variety of clinic-based interventions. 21, 22 Notably, the implementation support provided in our project required substantially fewer resources than successful methods of practice facilitation described in the literature 23 , which suggests that modest or lowintensity implementation support in the form of monthly outreach and stand-by support may be effective and important to consider for targeted primary care interventions in the future. We also found that early engagement in tool development was critical to clinic engagement, relevance of the tools, and ultimate implementation of the intervention. This finding suggests that early and frequent engagement of clinic personnel in user-centered design activities, or other similar techniques, may increase the likelihood of implementation success (as compared with rolling out a new HIT tool without engaging users in its design).
The hybrid implementation-effectiveness trial design holds promise as an effective way to assess clinic-based interventions aiming to improve clinical care quality and patient health outcomes. It shortens the time required to assess effectiveness and implementation by doing both at the same time. 24 In the "real world," most interventions are implemented with little or no evaluation, which is often the case with HIT tools. This design represents an effective middle ground between quality improvement initiatives that can be done quickly and traditional research models that take a long time, but more completely document the effectiveness of an intervention before replication and dissemination. Although a hybrid implementation-effectiveness research study still takes more time and resources than a quality improvement project, it provides more depth of analysis and allows the opportunity to examine implementation and effectiveness across institutions with a high degree of scientific rigor.
Limitations
First, this study is ongoing, so the data reported here are limited to early study results. In addition, health centers are in the initial stages of spreading and standardizing workflows to use the tool consistently. Although it is too early to comprehensively assess either implementation methodology or tool effectiveness, these early findings suggest that tool use is feasible and that enhanced implementation support may be necessary to optimize use. Ongoing qualitative assessment will be critical in identifying the barriers and facilitators of increased and sustained tool use. Further, clinics self-selected for participation; thus, they are not representative of the general population of potential tool users.
In conclusion, we demonstrate promising methodologies for implementation of novel HIT tools for health insurance support at CHCs. Our results highlight the value of early clinic input in tool development and the potential benefit of low-intensity coaching support during HIT tool implementation. This study is one of the first to use a hybrid implementation-effectiveness design coupled with principles of improvement science in a primary care setting and demonstrates some advantages of this approach to accelerate the implementation of promising interventions in primary care.
